ABSTRACT As components of freshwater and marine microflora, Arcobacter spp. are often recovered from shellfish, such as mussels, clams, and oysters. Arcobacter molluscorum was isolated from mussels from the Ebro Delta in Catalonia, Spain. This article describes the whole-genome sequence of the A. molluscorum strain LMG 25693 T (ϭ F98-3 T ϭ CECT 7696 T ).
M
embers of the genus Arcobacter are often recovered from shellfish (1) (2) (3) (4) (5) (6) (7) . The prevalence of Arcobacter species in environmental waters (8) suggests that contamination of shellfish by these organisms might be the result of filter feedingassociated bioaccumulation, with this contamination potentially resulting in human illness following the consumption of raw or partially cooked shellfish. Arcobacter molluscorum was isolated from farmed shellfish harvested in Catalonia, Spain (4) . In this article, we report the first closed genome sequence of the A. molluscorum type strain LMG 25693 (ϭ F98-3 T ϭ CECT 7696 T ), isolated in 2009 from farmed mussels from the Ebro Delta in Catalonia, Spain.
The genome of A. molluscorum strain LMG 25693 T was completed using the Roche GS FLXϩ, Illumina HiSeq, and PacBio RS II next-generation sequencing platforms. Genomic DNA was isolated with the Wizard genomic DNA purification kit (Promega, Madison, WI) using a loop (ϳ5 l) of cells taken from cultures grown (aerobic environment, 48 h, 30°C) on anaerobe basal agar (Oxoid) amended with 5% horse blood. Shotgun and paired-end Roche 454 libraries were constructed following the manufacturer's protocols, and 454 sequencing was performed using the Titanium chemistry and standard methods. PacBio SMRTbell libraries were prepared from 10 g of genomic DNA using the standard 20-kb PacBio protocol (9) . Single-molecule real-time (SMRT) cell sequencing was performed using standard protocols, the 20-kb libraries, P6-C4 sequencing chemistry, and the 360-min data collection mode. Illumina HiSeq reads were obtained from SeqWright (Houston, TX). Shotgun and paired-end Roche 454 reads were assembled using Newbler v. 2.6 (Roche) and default parameters into 88 total contigs; 5 low-quality contigs consisting of Ͻ100 reads were deleted. PacBio reads were assembled with RS Hierarchical Genome Assembly Process (HGAP) v. 3 (Pacific Biosciences) with default settings, which yielded a single chromosomal contig that was polished, using the RS.Resequencing.1 module (Pacific Biosciences) with default parameters, and circularized. Reads were quality controlled within the Newbler or RS HGAP assemblers; 99.8% to 99.99% of the bases in the assembled 454 and Illumina contigs had base call quality scores of 40 ( Table 1 ). The custom Perl script contig_ extender3 (10) was used to order and orient the 454 contigs into a single circular sequence. Verification of this 454 contig order was performed through a BLASTN analysis of these contigs using the PacBio contig as a reference. The 55 unique 454 contigs and the PacBio contig were assembled together using SeqMan Pro v. 8.0 (DNASTAR, Madison, WI), with the remaining 28 contigs that represent repeat regions added to the assembly manually at two or more locations. This assembly was confirmed using an optical restriction map (restriction enzyme XbaI; OpGen, Gaithersburg, MD). Verification and error correction of base calls within the composite 454/PacBio assembly were performed using the HiSeq reads. These reads were assembled de novo within Newbler using the same parameters as with the 454 reads; small contigs represented by Ͻ20 reads were deleted. The remaining contigs were assembled into the SeqMan 454/PacBio assembly described above, with base calls adjusted to the Illumina consensus sequence. Single nucleotide polymorphisms within the repeat contigs and sequences between the Illumina contigs were assessed/verified by assembling the Illumina reads onto these regions within Geneious v. 8.1 (Biomatters, Auckland, NZ) and using the "find variations/SNPs" module, with a default minimum variant frequency parameter of 0.3. The final coverage across the genome was 1,089ϫ.
A. molluscorum strain LMG 25693 T has a circular genome of 2,800,582 bp with an average GϩC content of 26.25%. Protein-, rRNA-, and tRNA-encoding genes were identified and annotated as described (11, 12) . Briefly, putative coding sequences (CDSs), tRNA/transfer-messenger RNA (tmRNA) genes, and rRNA loci were identified using GeneMark, ARAGORN, and RNAmmer, respectively (13) (14) (15) . The genome sequence and the CDS coordinates from GeneMark were used to create a preliminary GenBank-formatted file which was entered into Artemis v. 16 (16) to identify putative pseudogenes and genes missed in the original GeneMark analysis and to manually curate the start codon of each putative CDS. Initial annotation was accomplished by comparing the proteome of strain LMG 25693 T to proteomes derived from other Arcobacter genomes (primarily A. butzleri strain RM4018 and A. nitrofigilis [GenBank accession numbers CP000361 and CP001999, respectively]) and to proteins in the NCBI nonredundant (nr) database using BLASTP. Annotation was further refined, e.g., through an analysis of Pfam motifs (17) and a BLASTP analysis that utilized a larger custom protein database that also included proteomes from all current completed Campylobacter genomes.
The LMG 25693 T genome is predicted to encode 2,666 putative protein-coding genes and 31 pseudogenes. Additionally, the LMG 25693 T genome contains 56 tRNAencoding genes and 6 rRNA operons; however, 3 of these rRNA operons do not contain the isoleucyl-tRNA or alanyl-tRNA genes that are commonly found in other rRNA loci. Three genomic islands were identified in the LMG 25693 T genome; one genomic island is a putative integrated plasmid containing genes for a P-type type IV conjugative transfer system, while a second 28-kb island putatively encodes a type VI secretion 
